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I 
Abstract 
 
Teenagers are important assets to the society. They represent the new 
generation and help build up the continuous prosperity of the whole 
society. Hong Kong, which provides teenagers with energetic and lively 
environment, is one of the most crowded cities in the world at the same 
time. The impact of such a crowded living environment on the 
adolescent’s development remains to be examined. 
 
This dissertation aims at having an investigation into the relationship 
between the overall academic and conduct performance of adolescents at 
school and the physical environment of accommodation. By employing 
the data collected from the secondary schools in Hong Kong, two 
empirical models are developed. The determinants employed in the 
models are based on real-life observation and previous studies and to be 
input in the regression analysis with stepwise function.    
 
By and large, this study reveals that correlation between the home 
environment and adolescents’ performance, with respect to form position 
and conduct grade at school, do exist. Special attention should be put on 
this correlation by urban planners, architects and surveyors as well as 
other professionals so that adolescents can make use of the suitable 
environment in pursuit of the benefit for the whole society. 
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1 
Chapter One 
 
1. Introduction 
1.1 Background 
Adolescents’ development has long been a concern by most governments 
and parents. As many people know, Hong Kong is one of the most 
crowded cities in the world. However, some may not be aware that in 
such a crowded city, environment will affect the next generation. In 
Hong Kong, students spend most of their time at home as well as 
studying at school. Home environment undeniably affects adolescents’ 
development, with their conduct achievement and academic performance 
being the major concerns.  
 
There are a myriad of research papers discussing the relationship of 
housing environment and adolescents’ development in addition to the 
issues of the factors affecting adolescents’ development in different 
countries, but there is only little analysis of the relationship between 
academic performance and conduct grade of adolescents and the physical 
2 
environment of their accommodation in Hong Kong.  
 
The physical environment of accommodation in Hong Kong varies from 
one to one. Some of them are considered as luxurious housing which 
encompasses swimming pools, clubhouse, function room etc whereas 
some merely have a sparely-furnished room with poor learning 
environment. Some adolescents may have their own room with their own 
table while the others may share their table with their family, or even 
without a table at home.   
 
Therefore, this dissertation aims at investigating the relationship between 
home environment and the academic performance and conduct grade of 
adolescents as well as identifying which factors of the home 
environment determinate mostly the development of their performance. 
This study enables the planners, the architects and the developer of the 
residential buildings to have a precise insight into the impact of physical 
environment on the developments of an adolescent. 
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1.2 Objectives of the study 
To sum up, there are three objectives in this study. 
 
1. To examine the correlation between academic performance and 
conduct grade of adolescents and the physical environment of their 
accommodation in Hong Kong. 
 
2 To identify the major determinants of the physical environment of 
accommodation in Hong Kong affecting the development of the 
adolescents which is proxy by their academic and conduct grades at 
school in this dissertation. 
 
3. To analyze and explain the empirical result from two empirical models 
of this study with respect to the impact on conduct grade and academic 
result of adolescents. 
 
1.3 Scope and Organization of the study 
This study will encompass seven chapters. The details of each chapter 
are as follows: 
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Chapter 1 is introduction. It consists of the background information of 
the whole study and the objectives of this study. In addition, the 
organization of the study is discussed. 
 
Chapter 2 is the Literature Review. It will discuss the background of the 
adolescents, how the city affects adolescents and how they react; as well 
as the impacts of neighborhood and environment on them.    
 
Chapter 3 is concerned with Hypotheses and Data Specification. In this 
chapter, five hypotheses are stated and discussed with reasons. The 
concern and constraint of selection in methodology to confirm those 
hypotheses will also be discussed. Meanwhile, the design of 
questionnaires which are used to collect data will be explained and 
specified.  
 
Chapter 4 is the Methodology. The basic idea of the methodology 
employed in this study will be provided. The regression model which is 
used to analyze the data collected is discussed in different parts and 
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importance of the statistics shown in the regression method will also be 
stated. 
 
Chapter 5 is the discussion of Empirical Models. Two Empirical Models 
are set with a view to confirming the hypotheses provided in Chapter 3. 
Dependent and independent variables are selected carefully and stated in 
this chapter with reasons. 
 
Chapter 6 is the Empirical Results of Models 1 and 2. The expected signs 
in different coefficients of independent variables related to the models 
will be discussed. After that, the Empirical Results of Models 1 and 2 are 
shown and explained with reasons in detail. Accompanying the results 
will be the implication and analyses of each model. 
 
Chapter 7 is Conclusion. It concludes all the major results and findings 
in this study. Accompanying the findings are the limitations of this study 
and the suggestions for further studies.  
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Chapter Two 
 
2. Literature Review 
2.1 Introduction 
In general, adolescence is a transitional period between the childhood and 
adulthood. In this stage, different aspects, regardless of social, 
psychological and physical sides, change to a large extent. This transition 
can change differently in various living environments and can be affected 
by different lifestyles and cultures within a district. For adolescence, 
generally speaking, the teenage years are from ages 12 to 19 and it means 
most of them are in secondary education stage in Hong Kong. 
 
Adolescents are deemed to be highly susceptible in their transition to 
adulthood. Eccles & Midgley (1989) suggested that the inappropriate 
educational environments for early adolescents in junior high school 
could result in the motivational and behavioral declines.  
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In Hong Kong, its population is over seven millions
1
 and it is one of the 
most densely populated areas around the world. In such a dense district, 
the physical living environment may have an impact on adolescents’ 
development based on the findings and researches in foreign countries. 
As mentioned above, people, aged from 12 to 19 are considered as 
adolescents.  
 
In Hong Kong, the numbers of students studying secondary schools are 
as shown below.
2
 
 
Student Enrolment 2008/2009 
Secondary 1-3 246,514 
Secondary 4-5 167,746 
Secondary 6-7 63,913 
Total  478 173 
Figure 2.1 Summary of the Student Enrolment in Secondary Education in Hong Kong 
 
In this study, it aims at having an analysis into the relationship between 
                                                     
1
 Census and Statistics Department, HKSAR 2009 
2
 Education Bureau, HKSAR 
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adolescents’ development and physical environment of their 
accommodation. In this chapter, the impact of home environment and 
development of adolescents are going to be discussed. Furthermore, 
literature focusing the determinant of adolescents’ development will also 
be reviewed.   
 
2.2 The Impact of Neighborhood and Environment 
There are many research papers dealing with neighborhood and 
environment in many different countries. Neighborhood is extensively 
considered to influence behavior, attitudes, values, and opportunities 
within the whole community. Park et al. (1967) described that the 
neighborhood is a collection of a group of people and institutions that 
occupy in some physical areas which are surrounded and conditioned by 
a set of ecological, cultural and political forces. 
 
In development psychology, neighborhood influences can be deemed as a 
part of ecological models which is proposed by Bronfenbrenner in 1989. 
Bronfenbrenner (1989) suggested that individuals are observed in the 
framework of the ecological systems that they are living in or within the 
9 
peer groups, institutions, community such as the school or the workplace. 
  
For environment, Stokols (1976) first proposed that “primary 
environments are defined as those where an individual spends most of his 
time, relates to others on a personal basis, and engages in a wide range of 
personally important activities whereas secondary environments are 
those in which one’s encounters with others are relatively,  transitory, 
anonymous, and inconsequential.” Examples of primary environment to 
children are home, schools and day-care centers which have decisive 
effects to the children while the examples of secondary environment are 
transportation, commercial areas, sport stadium and so forth. 
 
Moreover, Maxwell (2003) further investigated the relationship in spatial 
density, which is the amount of space per person in school and at home 
by adopting Stokols’s idea in environment and concluded in his study 
that boys and girls are vulnerable to negative effects of high spatial 
density regardless of at home or in school. Different gender will have 
different degrees of response to crowded environment. 
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2.3 Adolescents in a City 
2. 3.1 A Shift of Dependence 
Some of the early literatures on individuals suggest that there exists a 
change of the relationship between the built environment and 
adolescents’ development. According to Michelson and Levine (1979), 
importance of the characters of built environment will be more patent 
when the children get older and become mature.  
 
By using a large sample of adolescents aged from 12 to 19 years old, 
Cairney (2005) remarked that the impact on health by housing status vary 
with age. Particularly, growing independence and reduced exposure to 
the residential environment may attenuate the association between 
housing tenure and health as children age. He found that when the child 
becomes older, they choose to spend more time outside the home, 
resulting in shifting the dependence from parents to social and built 
environment. Therefore, home and social environment will turn out to be 
more importance to the development of next generation. 
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2. 3.2 How city changes adolescents 
Wolfe (1978) suggested that adolescents can obtain different kinds of 
freedom as well as privacy which a city offers, for they are no longer 
under the strict control of their parents. As a result, city provides 
adolescents with freedoms of choice. However, accompanying the choice 
would be the risks for adolescents to experience such as getting into 
criminal organizations. 
 
Michelson and Levine (1979) emphasized that through the contact with 
different kinds of people, environments, resources and activities that a 
city can offer, children can be able to expand their horizons and try to be 
more outgoing.  
 
On one hand, Churchman (2003) made a conclusion in his journal that 
once children cannot make use of what the city has to offer on their own, 
then to some extent, they will have fewer challenges and experiences as 
well as less changes and benefits in their lives. On the other hand, some 
children who can take advantages of and function on their own can 
increase their environmental capability which is a measure of 
12 
understanding the environment. When the independent experience in an 
environment is increased, the capability also does.    
 
2. 3.3 What do adolescents need? 
Town Planners rarely concern with what the adolescents need and 
sometimes they are not sensitive to adolescents’ needs for further 
development, but merely focus on the holistic benefit of society. 
Adolescents should be the group which is one of the most frequent users 
in recreational facilities and open spaces. In other countries, many 
researchers carried different kinds of studies in this region. 
 
In 2000, Alberby (2000) had a study that was based on the analysis of 
some drawings on the subject on environment in their heart which are 
drawn by young people aged from seven to sixteen. Alberby stated that 
the dimensions of human awareness contain thoughts, and these thoughts 
are shaped by experience. As a result, drawings can help catch the 
thoughts into the real world. The drawings are amply analyzed and 
finally, four different themes which described the physical environment 
that appeared: 
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1. Thoughts which focus on the good world. 
2. Thoughts which focus on the bad world. 
3. Thoughts which focus on the dialectics between the good and the bad 
world. 
4. Thoughts which focus on symbols and actions protecting the 
environment (P.211). 
 
The results showed that a great majority of the young people placed their 
theme and had a positive view of the environment in the good world. 
Meanwhile, the results showed that thinking process of the youngest 
children derives from their own reality whereas the oldest age group 
comprehensive global view. It proved that through the contact with 
different resources, culture and people, young people can be able to 
expand their horizons and think differently. In Alberby’s study, the group 
of girls prefers to more focus on the good world compared to the group 
of boys.  
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2.4 The Effect of Built Environment on Adolescents’ Development 
Different researchers have confirmed the effect of different determinants 
of the housing environments as well as neighborhoods on adolescents’ 
development. Gove et al. (1979) used a sample collected in Chicago 
which minimized the collinearity between crowding and socioeconomic 
variables and he found that an overcrowded house has effects to the 
learning ability of the children and it leaded to negative effect on their 
school performance because of the excess interaction with their family 
members. 
 
This idea was further proved by some researchers. By using two 
independent samples of urban and rural adolescents who lived in poverty, 
Evans, G. W., Saegert, S & Harris, R., (2001) reviewed that adolescents 
from higher density homes are having lower academic results and less 
persistence on pursuing the academic tasks. Furthermore, adolescents are 
also less likely to persist in problem-solving context by using the test that 
when adolescents are facing with a challenging puzzle, those living in 
crowded homes are less likely to persist.  
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By investigating the neighborhood effect on the development of children 
and adolescent, Brooks-Gunn et al. (1993) use two sets of data, which 
contains the information of children, family and their respective 
neighborhoods, the result showed that there exists correlations between 
the socio-economic characteristics of neighborhoods, family classes such 
as low-income, middle and affluent level and the development ability of 
the children such as childhood IQ, behavioral problems, etc.  
 
According to the Huttenmoser (1995), children living in unsuitable living 
surroundings dominated by street traffic and filled with traffic 
congestions, face a negative factor to their own social development and 
prevent them from development of lively neighborhoods like mutual 
help.  
 
By studying the relationship in Hong Kong, Li (2009) found that 
personal space, individual privacy and image of the community do pose a 
positive factor leading to children’s academic success in term of Hong 
Kong Certificate of Education Examinations (HKCEE) results while the 
noisy and annoying neighborhoods become a negative factor to their 
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academic performance. 
 
In crowded homes, parents have less oral responsiveness to their children 
(Evans, Maxwell, & Hart, 1999) and it leads to reduction of time on deep 
communication with their children. Furthermore, conflict between the 
teenagers and their family members may finally increase due to less 
intercourse and responsiveness (Booth & Edwards, 1976; Evans, Lepore, 
Shejwal, & Palsane, 1998).   
 
Moreover, teenagers tend to be less likely and more difficult to be 
controlled by their parents in crowded environment (Fuller, 1993). 
Meanwhile, according to Maxwell in 1996, children from crowded 
homes seem to be more aggressive in future.  
 
Hsien et al. (2008) used the census files covering the entire population in 
Taiwan in order to examine the link between the housing environment 
and children’s educational attainments. They found that “residential 
stability and homeownership are the ones generating the largest positive 
effects on the child’s schooling.” It echoed the findings of Aaronson 
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(2000) that homeownership provides children with a stable environment 
so that it results in enhancing their educational outcome. 
 
Not only is the academic performance affected by the homeownership of 
the buildings, but it can also have effect on other matters. Boehm and 
Schlottmann (1999) used the result of Panel Study of Income Dynamics
3
 
and found that there exists an increase in productivity for the adolescents 
who are raised in an owner-occupied housing environment. It is 
concluded that they and by extension society, will be richer and have 
more ability in generating income because their parents were 
homeowners. 
 
 
 
 
 
 
                                                     
3
 http://psidonline.isr.umich.edu/ 
The PSID is a nationally representative longitudinal study of nearly 9,000 U.S. families. It collects data 
on economic, health, and social behavior. 
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Chapter Three 
 
3. Hypotheses and Data Specification 
3.1 Introduction 
In this chapter, the five hypotheses which are mainly developed under the 
real-life observation and previous literatures are to be stated and 
discussed with reasons. Moreover, in Chapter 3.2, the constraints and 
selection criteria of the methodology chosen will be explained.   
 
In Chapter 3.3, we will get into details of the data collection and the 
designed questionnaire so that the collection process can run smoothly 
and effectively.  
 
3.2 Hypotheses 
In previous literature review, the relationship between the development 
of adolescents and the physical environment of accommodation in Hong 
Kong is examined by some scholars and researchers. They found some 
factors which have effect on adolescents’ performance by adopting data 
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in different countries mostly in Europe, but not in Hong Kong. As the 
housing structure and built environment in Hong Kong is quite different 
to the counterpart in foreign countries, previous studies on relationship 
between the development of adolescents and the physical environment of 
accommodation may not stand. 
 
Based on their views, five hypotheses are developed to investigate the 
determinants of the adolescents’ academic performance and conduct 
grade at school with respect to the physical environment of their 
accommodation, while leaving other socio-family and personal factors 
out. These hypotheses are: 
 
1. The physical environment of the accommodation in Hong Kong does 
have effect on students’ academic performance.  
 
2. The physical environment of the accommodation in Hong Kong does 
have effect on students’ conduct grade at school. 
 
In above two hypotheses, the definition of the “physical environment of 
20 
the accommodation” refers to the built environment of a flat/ apartment 
 
In addition, as it is observed from many research studies, different types 
and parameters of flats have a different level of effect on students’ 
development. The following hypotheses are further developed. 
 
3. The crowding effect in the flats has a negative impact on the 
development of the adolescents. 
 
4. The types of accommodation have significant effect on the 
adolescents’ development. 
 
5. The better physical environment of accommodations, the better the 
academic performance and conduct grade of the students  
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3.3 Constraint and Selection of the Methodology 
The goal of this study is to examine the relationship between the 
adolescents’ academic performance and conduct grade at school and 
physical environment of their accommodation. Nonetheless, as time is 
rather tight and the data and reports existing in the public do not fully 
satisfy this study, the qualitative approach should be less preferred as 
case study and home interview can only show the specific case, but it 
cannot help demonstrate the general situation of the adolescents facing in 
Hong Kong by using a small amount of data. 
 
Therefore, a quantitative approach should be adopted in order to examine 
the correlation between the developmental outcomes of adolescents and 
the built environment of the accommodation. In this approach, a large 
amount of numerical data can be analyzed by employing the 
mathematical models. 
 
By adopting the quantitative approach, different types of data should be 
collected such as the conduct grade result, academic result of the 
adolescents at school and different variables related to the physical 
22 
environment. Because suitable amount of data should be collected to 
represent the situation in Hong Kong, a questionnaire is preferred. It 
provides a chance for getting a large amount of data within a period of 
time and they can be analyzed by statistic model. 
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3.4 Data Collection by Questionnaire 
3.4.1 The Design of Questionnaire  
The design of the questionnaire aims at collecting the data from the 
adolescents which are mainly aged from 12 to 19. As a result, the 
questionnaire should be set in a bilingual version so that it is 
unproblematic for the adolescents to understand the meaning of the 
questions. The wordings of the questions provided in the questionnaire 
should be concise and pellucid so that the respondents will not feel 
confused when they are completing the questionnaire. 
 
In the questionnaires, the first part encompasses nine questions related to 
personal information. Information such as gender, form position and 
conduct grade at school will be asked in this part. Meanwhile, the 
questions including the education level of the respondents’ parents are 
also included. In this type of questions, the respondents need to circle 
their answers as the choices and different categories are provided in the 
questionnaire. The choices and categories provided in the questions 
asking the working status and education level are set according to 
classification of the Census and Statistics Department, HKSAR. 
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In the second part of the questionnaire, it consists of six questions asking 
the characteristic of the residential flats. Information about the physical 
environment of the accommodation will be asked in this section such as 
the saleable area and floor level of the flat. Meanwhile, the distance and 
the travelling time between the nearest self-study room and the flat that 
the respondents live in will also be included. 
 
The questionnaire has obtained the necessary Ethical Approval through 
the Human Research Ethics Committee in The University of Hong Kong 
on 29
th
 October, 2009. 
 
3.4.2 The Population Size of Questionnaire 
The population size of the questionnaire should be large enough to 
provide an appropriate variant of the collected data. The questionnaires 
are distributed to two secondary schools in Hong Kong namely, Po 
Leung Kuk No.1 W. H. Cheung College and Buddhist Hung Sean Chau 
Memorial College. Each class from Secondary One to Secondary Seven 
classes is invited to complete the questionnaire in lessons. The class is 
25 
chosen randomly by the author.  
 
The population size is carefully designed by the author and the general 
coverage from different types of adolescents, regardless of the mature or 
immature ones, male or female, is assured. As a result, the coverage of 
the research is kept adequate. 
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Chapter Four 
 
4. Methodology 
4.1 Statistical Model- Regression Analysis 
This study is based on the former hypotheses by making use of the 
collected data so as to examine the relationship between home 
environment and the academic performance and conduct grade of 
adolescents at school. To find out the relationship between different 
variables, multiple regression analysis is employed and it helps 
determinate whether a single independent variable in a set of other 
independent variables will influence the dependent variables.  
 
Meanwhile, Ordinary Least Square Technique (OLS) is adopted and it 
can minimize the sum of squared distances between the actual and the 
forecast value of dependant variables with a view to helping generate out 
a best fit solution of the regression model. 
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4.1.1 Dummy Variable 
Dummy Variable will be used in some independent variables and they 
can model the qualitative factors so as to show the availability of the 
factors such as the availability of the housing types that the adolescents 
live in and the window views (Building view, Sea view and Mountain 
View) that the adolescent’s own room face in this study. 
 
By adopting this technique, the dummy variables can be employed to 
tackle the problems of the discontinuous factors by taking only two 
numbers, either “0” or “1”. For example, if the housing type which the 
adolescent lives is built under Home Ownership Scheme under Housing 
Authority, the value will be “1”, and otherwise, it will be “0”. It helps to 
measure the effect of particular variables even though they are only in a 
specific condition and discontinuous.  
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4.1.2 Coefficient of Determination, R2 
The value of R
2 
is expressed from 0 to 1. It explains the proportion of 
variation in the dependent variable that it can be explained by the 
variation in the independent variables. When the value is larger, the 
explanatory power towards the dependent variables will become higher. 
Although this coefficient is always used to tell the goodness of fit of the 
model, the value can be increased if more independent variables are 
encompassed in the regression model. As a result, if the value of R
2
 is 
finally so small, the result of the estimated model should not be 
considered as a bad one.  
 
4.1.3 T-Statistic 
The T-statistic is used as an indicator to test whether a particular 
independent variable affect significantly the dependent variable. 
Basically, if the value of t-statistic is higher than a particular value 
(usually absolute value of 2), the relationship between the specific 
independent variable and dependent variable is considered to be 
significant statistically. 
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4.1.4 Partial Regression Coefficient- bi 
The partial regression coefficient can help to measure the degree of 
change of the independent variables towards the dependent variables, 
with holding the other things constant. The magnitude and the sign of the 
value of the coefficient will specify and tell the particular relationship 
between the independent variable and the dependent variable. 
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Chapter Five 
 
5. Empirical Model 
5.1 Introduction 
In this study, it aims at finding out the relationship between the home 
environment and the development (by employing the Conduct Grade and 
Academic Grade variables in the two models) of adolescents. As a result, 
two models are established to achieve this goal.  
 
In chapter 5.2, we will discuss how to establish two empirical models and 
how the models can achieve our targets towards investigating the impacts 
on development of adolescents. In chapter 5.3 and 5.4, the selection 
criteria of the dependent variables and independent variables are to be 
shown. Different types of independent variables in four categories which 
helps demonstrate the significance of the impact on the dependent 
variables are stated accordingly with explanation in detail. Finally, the 
summary of the independent variables employed in this study will be 
stated in a table. 
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5.2 Establishment of Two Empirical Models 
In the study, two empirical models will be established so as to confirm 
the five hypotheses made in previous chapter. The data employed in these 
two models is collected by questionnaires which are distributed to the 
adolescents through two secondary schools in Hong Kong. 
 
The first model aims at finding the relationship between the academic 
grades of the adolescents and the home environment whereas the second 
empirical model helps examining the impact on the conduct grade of the 
adolescents by the physical environment of accommodation.  
 
Based on the literature review, researchers have found that the 
relationship between the academic result of children and built 
environment exists in Hong Kong (Tsai 2006, Li 2009) by using the 
HKCEE results as the dependent variable. The first empirical model aims 
to further confirm the relationship by using the other variables so that the 
researches on this category will be more comprehensive. On the other 
hand, correlation that the second empirical model wants to find out has 
long been neglected by the researchers in Hong Kong so that this study 
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can fill the gap.  
 
According to the previous studies, the independent variables and 
dependent variables should be carefully selected as they will affect the 
reliance of the result.  
 
5.3 Selecting the Dependent Variables 
In the previous researches on the impact on child development by the 
built environment by Tsai in 2006 and Li in 2009, they made use of the 
results of the Hong Kong Certificate of Education Examination (HKCEE) 
and successfully led to getting some interesting results.  
 
Moreover, some points are worth noting in their studies. They have used 
the data collected from the respondents of local universities and other 
colleges in tertiary education. Although HKCEE is considered to be an 
indicator in academic result commonly recognized in Hong Kong, those 
respondents needed to think back to their situation and home 
environment over three to five years ago which resulted in a large time 
effect and unavoidable inaccuracy.  
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Therefore, in order to find out the relationship between adolescents’ 
academic result and physical environment of accommodation in 
empirical model one in this study, the data of adolescents’ school 
academic result is adopted.  
 
For the school academic result, the respondents are expected to fill their 
respective form position in last examination which was held in July 2009. 
Each class in each form in the two secondary schools will be selected 
randomly to complete the questionnaire. In general, if a student has lower 
form position, it means his/her academic result is better. The Form 
Position (FP) will be the dependent variable used in the regression 
analysis in the first empirical model (Model 1). 
 
For the second empirical model (Model 2), respondents are requested to 
fill the conduct grade stated in the school report card into the 
questionnaire which the school report card should be also given to them 
in July 2009. The conduct grades (CG) put down in the questionnaire are 
ranging from Grade A to Grade E and it should be quantified under the 
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five-point scale rated by teachers normally in Hong Kong as follows: 
 
Conduct Grade Quantification of the Grade 
Grade A+ to B+  1 － 1.75 
Grade B to C+  2 － 2.75 
Grade C to D+ 3－ 3.75 
Grade D to E+ 4－ 4.75 
Grade E 5 
Table 1 : Quantification of the Conduct grade 
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5.4 Selecting the Independent Variables 
5.4.1 Crowding Effect and Floor Level 
In the Chapter of Literature Review, crowding effect has been examined 
by different researchers and they have quite different opinions on 
whether this effect on the development of the adolescents will be 
negative or positive. This study can provide an empirical result on the 
impact on the conduct grade and academic performance of adolescents 
by the crowding effect in Hong Kong  
 
For examining this impact, some data are collected to act as the 
independent variables. The data of the saleable area (SAF) of the flat and 
the number of people living together in a flat should be employed. When 
saleable area of the flat is divided by the number of people living 
together (NUMP), the area occupied by one person (AOP) will be 
calculated.  
 
Apart from the crowding effect, respondents are also requested to state 
their floor level (FLOL) of their flats in the questionnaire. The noise level 
and air quality vary in different floors in the residential buildings. These 
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two factors influence the development of the adolescents so that this 
variable should be included in the regression model.  
 
For the Floor Level (FLOL), saleable area (SAF), number of people 
living together (NUMP) and the area occupied by one person (AOP), 
quantifiable variables will be adopted in these data as the actual figures 
can be collected as they are continuous variables. 
 
5.4.2 Housing Ownership 
A lot of researchers have worked in the relationship between the housing 
ownership of the flat and the child performance in different countries. 
(Aaronson, 2000; Boeham and Schlottmann; Boyle, 2002; Cairney 2005 ; 
Green and White, 1997; Li, 2009). Different special types of housing 
such as the flats brought by Home Ownership Scheme also exist in Hon 
Kong which their effects on adolescents’ academic result and conduct 
grade have not been studied by most of the researchers in other countries. 
Therefore, this relationship and effect which remains to be examined in 
Hong Kong should be included in these two empirical models.  
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Based on the studies of Tsai in 2006, he adopted that the type of housing 
categories in Hong Kong are divided into eight categories (P.64). And in 
this study, the types of housing are simplified into six intelligible 
categories for the respondents of the questionnaire by also taking the 
reference of Housing in Figure 2009 published by Hong Kong Housing 
Authority. The six categories of the types of housing are as shown below: 
 
Housing Categories Shortened 
Form 
Dummy Variables 
1. Private Rental Housing PRH Dummy variables are 
used in explaining 
discontinuous data. “1” 
is inputted in the 
regression model while 
“0” is for otherwise. 
2. Private Ownership Housing POH 
3. Public Housing Estate PHE 
4. HS Subsidized Sale Flat HSSP 
5. Home Ownership Scheme HOS 
6. Job-attached accommodation JAA 
Table 2 : Summary of Six Categories of Housing Variables 
 
 
38 
5.4.3 Parameter Variables concerning Adolescents’ Environment 
In Hong Kong, adolescents tend to spend most of their time living in the 
flats and sometimes they may have their own rooms. Availability of an 
own room (OWNB) without sharing with the other members of family 
will affect the academic result and daily behavior to a certain extent (Tsai 
2006; Li, 2009).  
 
If respondents have their room exclusively, they are asked to fill in the 
saleable area (OWNSA) and the views that window in their room faces. 
The categories will be provided including Sea View (SVIEW), Building 
View (BVIEW) and Mountain View (MVIEW). These should be 
included because air circulation and psychological factor provided by 
different window views may have effect on Adolescents’ overall 
performance.  
 
Apart from that, availability of an own table for the adolescents 
(OWNTAB) may affect their self-regulating ability, resulting in higher or 
lower conduct grade as well as form position at school. Therefore, it is 
necessary to be asked in the questionnaire by the respondents without 
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having their own rooms.  
 
Meanwhile, the travelling time to the nearest self-study room (TSSR) 
may influence the motivation and time management of the adolescents 
towards studying and entertainment. Students living near to the self-study 
room may be more available to spend time on studying, thus resulting in 
lower Form Position (FP) which means better academic result. 
Alternatively, conduct grade and time management may also be related 
so that the TSSR variables should be put in these two empirical models. 
 
5.4.4 Family Variables 
Different generations living together will influence each other’s overall 
development to a certain extent. When the number of the generations 
living together (NGL) affects the behavioral development and conduct of 
the adolescents, they may spend more time on communications with their 
family members such as their grandfather and grandmother. On the 
contrary, the academic result may be worse as different voices aroused by 
different generations may lead to putting the adolescents to annoyance.  
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Given the above reasons, the NGL should be taken in the regression 
models so as to examine its relationship to conduct grade and academic 
result respectively.  
 
Meanwhile, as stated in the Literature Review Chapter, both male 
(MALE) and female (FEMALE) groups may have different degrees of 
responses toward the crowded accommodation, so the gender of the 
respondents should be collected in the questionnaires and to be examined 
by using regression models. 
 
In addition, Stevenson & Baker (1987) remarked that parents with higher 
education level tend to have more parental involvement in school 
activities and their children will have better school performance. If the 
education level of parents, both their father (ELF) and mother (ELM), are 
higher, their children may do well in the examination and be more mature 
and polite to the others as well. Importing these two variables into the 
regression models is of great importance to find out whether the 
relationship is in existence or not and if possible, figure out their impact 
on the adolescents. The education level is ranged from the lowest to the 
41 
highest level for referencing the classification of Census and Statistics 
Department, HKSAR and the summary is as shown below. 
 
 
5.5 Summary of Dependent and Independent Variables 
In previous sections, different independent variables are chosen to be 
included in the two regression models for examining to find out the 
relationship between aforementioned independent variables and the 
Conduct Grade (CG) and Form Position (FP) of adolescents. The 
summary of dependent and independent variables are listed below: 
Education Level Quantification of the Level 
No schooling/Pre-primary 1 
Primary 2 
Secondary (F.1-F.5) 3 
Sixth Form (F.6-F.7) 4 
Post-secondary 5 
Bachelor’s Degree course 6 
Master’s, Doctor’s Degree Course 7 
Table 3 : Quantification of the Education Level 
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Dependent Variables Shortened Form Types of Variables 
Form Position FP Continuous Quantitative 
Conduct Grade CG Artificial Quantitative 
Table: 4 : Summary of Dependent Variables 
 
Independent Variables Shortened Form Types of Variables 
Crowding Effect and Floor Level 
Saleable Area of the Flat SAF Continuous Quantitative 
Number of People Living Together NUMP Continuous Quantitative 
Area Occupied by One Person AOP Continuous Quantitative 
Floor Level FLOL Continuous Quantitative 
Housing Ownership 
Private Rental Housing PRH Dummy 
Private Ownership Housing POH Dummy 
Public Housing Estate PHE Dummy 
HS Subsidized Sale Flat HSSP Dummy 
Home Ownership Scheme HOS Dummy 
Job-attached accommodation JAA Dummy 
Parameter Variables concerning Adolescents’ own environment 
Saleable Area of Own Room OWNSA Continuous Quantitative 
Availability of Own Room OWNB Dummy 
Sea View SVIEW Dummy 
Building View BVIEW Dummy 
Mountain View MVIEW Dummy 
Availability of Own Table OWNTAB Dummy 
Time to nearest self-study room TSSR Continuous Quantitative 
Family Variables 
No. of generations living together NGL Continuous Quantitative 
Education Level of Father ELF Artificial Quantitative 
Education Level of Mother ELM Artificial Quantitative 
Table 5 : Summary of Independent Variables 
 
 
 
43 
Chapter Six 
 
6. Empirical Results and Analysis 
6.1 Introduction 
In this chapter, the description of the Model 1 and 2 as well as two 
regression equations employed in each model are explained in the first 
place. Moreover, we will go through each independent variable in both 
Model 1 and 2 so that their expected signs in relevant models can be 
constituted.   
 
In addition, the empirical results of each model will be discussed 
afterwards and the implication of the results is worthwhile to be analyzed 
in detail. Last but certainly not least, by employing the SPSS programs 
which is used to analyze the relationship between dependent variable and 
independent variables and with stepwise function, some of the variables 
imported are excluded. As a result, we should take a look at those 
variables and figure out the reasons that they are exempted from the 
regression equations. 
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6.2 Description of Models 
For the First Empirical Model (Model 1), it is used to examine the 
relationship between the form position (FP) of adolescents at school and 
the physical environment of accommodations whereas the Second 
Empirical Model (Model 2) aims at finding out the correlation between 
the conduct grade of adolescents in the report cards and the home 
environment.  
 
The questionnaires are collected from two secondary schools which are 
Po Leung Kuk No.1 W. H. Cheung College and Buddhist Hung Sean 
Chau Memorial College. They are both located in Wong Tai Sin District 
with the similar band in schooling which can provide a representative 
result. In this survey, 633 samples are collected. By employing the 
variables which the data are collected from secondary schools, two 
regression equations in the First and Second Model are produced in the 
following sections. 
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6.3 Equations of Models and Expected Signs of Variables 
6.3.1 Empirical Model 1 
In this sub-section, the equation of Model 1 and expected signs of 
coefficients of independent variables employed in this model are 
discussed. This helps us correctly comprehend the reliance of the model. 
 
6.3.1.1 Equation in Model 1 for analysis of Form Position 
FP = x1 + y1SAF + y2NUMP + y3AOP + y4FLOL + y5PRH + y6POH + 
y7PHE + y8HSSP + y9HOS + y10JAA + y11OWNSA + y12OWNB + 
y13SVIEW + y14BVIEW + y15MVIEW + y16OWNTAB + y17TSSR + 
y18NGL + y19ELF + y20ELM + y21MALE + y22FEMALE + ε1 
 
Where  
x1 is the constant term, 
y1, y2, y3……y22 are the coefficients or functions of the independent 
variables, 
ε1 is the stochastic error term 
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6.3.1.2 Expected Signs of Coefficients of Empirical Model 1 
In Model 1, twenty-two independent variables are employed to examine 
their relationship to the Form Position (FP). Different sections of 
independent variables and their expected signs of coefficients will be 
discussed and stated. 
 
Expected Result on Crowding Effect and Floor Level 
With a view to finding out the impact on Form Position (FP) by crowding 
effect and floor level, four variables including flat’s saleable area (SAF), 
number of people living together (NUMP), the area occupied by one 
person (AOP) and floor number (FLOL) are employed. According to 
Gove et al. (1979), crowded houses will hinder adolescents from 
concentrating on their homework and studying, resulting in higher form 
position so that the coefficients of SAF and AOP in this study are 
expected to be negative while the coefficient of NUMP is expected to be 
positive. Meanwhile, lower floor levels always provide noisy 
environments and poor air circulations. Thus, this may lead to poor 
academic performance so negative signs is expected for the coefficient of 
FLOL.  
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Expected Result on Housing Ownership 
According to Hsien et al. (2008), homeownership provides positive 
effects on the learning progress of children and thus, different types of 
housing variables are employed in this study. Private Rental Housing 
(PRH) and Private Ownership Housing (POH) are expected to have 
negative signs of coefficients in the regression model as they always 
provide high-quality living environment and that mean families living in 
these two categories may enjoy better neighborhood support compared to 
the counterparts living in other types of housing. As a result, adolescents 
living in POH and PRH may have better academic result (lower form 
position) while living in Public Housing Estate (PHE) may have opposite 
effect on form position so that its expected sign of coefficient will be 
positive.  
 
However, Housing Society Subsidized Sale Flat (HSSP), Home 
Ownership Scheme (HOS) and Job-attached accommodation (JAA) are 
three normal types of housing in Hong Kong without specific labeling. 
No specific signs of coefficients in HSSP, HOS and JAA are expected in 
the Model 1.  
48 
 
Expected Result on Parameter Variables concerning Adolescents’ own 
environment 
Adolescents living in their own rooms may have more freedom and feel 
smooth and steady. The variables of Availability of an own room 
(OWNB), saleable area (OWNSA) will test their correlation to the Form 
Position (FP) and negative signs will be expected for the coefficients of 
OWNB and OWNSA. Apart from the aforementioned variables, the 
window views including Sea View (SVIEW), Building View (BVIEW) 
and Mountain View (MVIEW) in their own room may serve different 
degrees of air circulation and sights and these variables may affect the 
learning and studying progress for adolescents. Therefore, negative signs 
will be expected for the coefficients of SVIEW and MVIEW whereas the 
expected sign of coefficient of BVIEW is positive. Meanwhile, 
Availability of an own table for the adolescents (OWNTAB) and 
travelling time to the nearest self-study room (TSSR) are included in this 
study as it may affect adolescents’ learning ability and efficiency of 
studying. The predictive signs of coefficients for OWNTAB and TSSR 
variables are negative and positive respectively. 
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Expected Result on Family Variables 
In this study, some family and personal variables are included and they 
can help provide an empirical result on their impact on the Form Position 
(FP) of adolescents. Number generations living together (NGL) will 
affect adolescents by gaining different versatilities of knowledge and 
experience from their previous generations (Tsai 2006). Meanwhile, the 
education level of their father (ELF) and mother (ELM) may also affect 
their children’s form position as parents with higher education levels may 
pass on different branches of knowledge with higher quality. As a result, 
the signs of NGL, ELF and ELM are likely to be negative in the 
Regression Model 1. Apart from these variables, the gender of 
respondents may have effect on Form Position (FP). Normally, boys 
(MALE) are expected to be less competitive in academic performance to 
the girls (FEMALE) in Hong Kong nowadays. By and large, the 
coefficient of MALE is estimated to be positive while the counterpart of 
FAMALE is predicted to be negative.  
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The summary of expected signs of coefficients in Model 1 is shown 
below: 
 
Dependent Variables Independent Variables Expected Signs 
FP 
SAF - 
NUMP + 
AOP - 
FLOL - 
PRH - 
POH - 
PHE + 
HSSP / 
HOS / 
JAA / 
OWNSA - 
OWNB - 
SVIEW - 
BVIEW + 
MVIEW - 
OWNTAB - 
TSSR + 
NGL - 
ELF - 
ELM - 
MALE + 
FEMALE - 
Table 6 : Summary of Expected Signs of Coefficients of Empirical Model 1 
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6.3.2 Empirical Model 2 
In this section like Empirical Model 1, the equation of model 2 will also 
be stated and the expected signs of coefficients of different independent 
variables will be shown accordingly.  
 
6.3.2.1 Equation in Model 2 for analysis of Conduct Grade 
CG = a1 + b1SAF + b2NUMP + b3AOP + b4FLOL + b5PRH + b6POH + 
b7PHE + b8HSSP + b9HOS + b10JAA + b11OWNSA + b12OWNB + 
b13SVIEW + b14BVIEW + b15MVIEW + b16OWNTAB + b17TSSR + 
b18NGL + b19ELF + b20ELM + b21MALE + b22FEMALE + ε2 
 
Where  
a1 is the constant term, 
b1, b2, b3……b22 is the coefficients or functions of the independent 
variables, 
ε2 is the stochastic error terms. 
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6.3.2.2 Expected Signs of Coefficients of Empirical Model 2 
In Model 2, there are also twenty-two independent variables which are 
used to find out the relationship between the Conduct Grade (CG) of 
adolescents and different independent variables.  
 
Expected result on Crowding Effect and Floor Level 
In this sub-section, Floor Level (FLOL), saleable area (SAF), number of 
people living together (NUMP) and the area occupied by one person 
(AOP) are employed to examine the impact on conduct grade of 
adolescents at school by the crowding effect. The sign of SAF and AOP 
are expected to be positive as more space enjoyed by adolescents may 
worsen their self-mastery as they may get used to high freedom of 
lifestyle so that lower conduct grade may be resulted. On the contrary, 
the sign of NUMP is expected to be negative as people living together 
may act as a watcher towards adolescents so as to constitute a habit of 
self-discipline. High conduct grade may result from more people living 
together.  
 
Apart for that, the variables of Floor Level (FLOL) are included in 
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Model 2 as fewer researches on the relationship between the floor level 
of flats and conduct grade of students have been conducted.  
 
Expected result on Housing Ownership 
In addition to the crowding effect, types of housing may also contribute 
to the adolescents’ performance. Adolescents living in Private Rental 
Housing (PRH) and Private Ownership Housing (POH) may have much 
culture and be gentler. With a view to confirming this sub-hypothesis, six 
types of housing variables (PRH, POH, PHE, HOS, HSSP and JAA) are 
employed. The signs of coefficients of POH and PRH are expected to be 
negative where the signs of the rests are not predicted to be specific.  
 
Expected Result on Parameter Variables concerning Adolescents’ own 
environment 
When there are less constraints placing on the teenagers, their behavior 
and emotion may usually be out of control, sometimes resulting in 
potential violence behavior and emotional disorder. Therefore, it is 
dangerous for researchers to overlook the effect on adolescents’ conduct 
grade by parameter variables. Availability of an own room (OWNB) and 
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saleable area (OWNSA) are employed because more freedom enjoyed by 
adolescents constitute higher chance of behaving badly so that the signs 
of OWNB and OWNSA are expected to be positive. The windows views 
may not have particular effect on the conduct grade of children at school 
but it is worthwhile to include the three variables (SVIEW, BVIEW and 
MVIEW) into the Model 2.    
 
Asides from the aforementioned variables, availability of an own table 
for the adolescents (OWNTAB) and the travelling time to the nearest 
self-study room (TSSR) may have an effect on adolescents’ behavior. 
When adolescents have their own table, they may have more sense of 
belonging at home. This in fact affects their development as well as 
having effect on the behavioral performance at school. On the other hand, 
teenagers living near to the library or self-study room may spend more 
time on studying and reading books whereas higher controlling power 
over their emotion and behavior can then be developed. The sign of 
coefficients of OWNTAB is predicted to be negative while the one of 
TSSR is projected to be positive.  
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Expected Result on Family Variables 
Different Generations living together may provide a comfortable 
environment with different branches of knowledge and experience for the 
adolescents and their parents with higher education level may also enrich 
adolescents’ communication skills and enhance their behavior 
development. Consequently, adolescents’ conduct and behavior may then 
be improved to a certain extent. The predicted signs of the coefficients of 
no. of generations living together (NGL), education Level of father (ELF) 
and mother (ELM) are both negative.  
  
Apart from the variables within family, boys (MALE) and girls 
(FEMALE) at school may have different behavior performance because 
they possess different characteristics ranging from communication with 
the others to emotional controlling power. Usually, girls are deemed to be 
more polite and debonair so that the sign of FEMALE is predicted to be 
negative. For MALE, the result may be significant for its positive 
coefficient because boys are normally considered to be rude and impolite 
at tender age. 
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The summary of expected signs of coefficients in Model 2 is shown 
below: 
 
 
Dependent Variables Independent Variables Expected Signs 
CG 
SAF + 
NUMP - 
AOP + 
FLOL / 
PRH - 
POH - 
PHE / 
HSSP / 
HOS / 
JAA / 
OWNSA + 
OWNB + 
SVIEW / 
BVIEW / 
MVIEW / 
TSSR + 
OWNTAB - 
NGL - 
ELF - 
ELM - 
MALE + 
FEMALE - 
Table 7 : Summary of Expected Signs of Coefficients of Empirical Model 2 
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6.4 Empirical Results in Regression 
The equations and respective results of Model 1 and 2 are summarized 
and presented in the following tables. The tables show R
2
 of the 
regression models, t-Statistic and partial regression coefficient of 
different independent variables which examine the relationship between 
the adolescents’ overall performance and physical environment of 
accommodation. In addition to the tables showing the results of Model 1 
and 2, analyses which explain different implications of independent 
variables in relative models are included. 
 
6.4.1 Empirical Result in Model 1 
For analyzing the Form Position (FP) of Adolescents by using Stepwise 
function in regression model, this equation is input in the regression 
model 1. 
 
The Equation 1: 
FP = x1 + y1SAF + y2NUMP + y3AOP + y4FLOL + y5PRH + y6POH + 
y7PHE + y8HSSP + y9HOS + y10JAA + y11OWNSA + y12OWNB + 
y13SVIEW + y14BVIEW + y15MVIEW + y16OWNTAB + y17TSSR + 
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y18NGL + y19ELF + y20ELM + y21MALE + y22FEMALE + ε1 
 
The result of Model 1 is as shown in the table below 
 
Dependent Variable: FP         
Method: Ordinary Least Square 
  
  
Sample: 633       
Independen Variable Coefficient  Std. Error t-statistic  Prob. 
(Constant) -23.245 12.500 -1.860 .063 
NUMP*** 26.647 2.794 9.536 .000 
PHE*** 23.702 3.813 6.217 .000 
TSSR*** .872 .138 6.301 .000 
POH*** -34.193 4.538 -7.535 .000 
SAF*** -.076 .017 -4.354 .000 
PRH*** -29.167 4.779 -6.104 .000 
MALE*** 10.985 2.865 3.834 .000 
NGL* 7.007 2.792 2.510 .012 
SVIEW** -12.996 4.455 -2.917 .004 
MVIEW** -9.393 3.286 -2.859 .004 
AOP* .158 .061 2.576 .010 
JAA** -15.425 7.704 -2.002 .046 
 
 R Square .711 Adjusted R Square .705 
* Significance at 90% confidence Level,  ** Significance at 95% confidence Level 
*** Significance at 99% confidence Level 
Table 8 : Summary of result in Empirical Model 1 without excluded variables 
 
 
From the table, as we can see, the R
2 
and adjusted R
2
 coefficients of the 
model 1 are 0.711 and 0.705 respectively and it shows that the 
explanatory power is not weak as the independent variables will make 
the variation of dependent variables by about 71%. Meanwhile, some 
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points should be noted that by stepwise function in SPSS, some of 
variables in equation 1 are excluded in the Regression Model 1.  
 
6.4.1.1 Implications and Analysis in Model 1 
In the table above, for the NUMP and SAF, the signs of coefficients are 
positive and negative respectively which are fitted under the author’s 
expectation. NUMP and SAF are significant at very high confidence 
level as indicated by relatively high absolute t-statistics. However, as 
expected to have a negative sign, AOP is shown to have a positive sign in 
the t-statistic as well as the coefficients and it is significant at 90% 
confidence Level which contradicts the research done by Gove et al. 
(1979) in Chicago. The positive coefficients means the larger is the area 
occupied by per adolescent, the worse the academic grade he/she will get. 
Nevertheless, it can be explained that when adolescent enjoys larger area 
that he/she occupies, he/she may have less control under their family 
member. Under this circumstance, adolescents enjoying less control will 
put more time on playing rather than studying, resulting in higher Form 
Position.  
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For the type of housing, the coefficients of PRH and POH are both 
negative which are consistent with their expected signs in the previous 
chapter and the study carried by Hsien et al. (2008) in Taiwan by using 
the census data. PRH and POH are both significance at 99% confidence 
level which have partial coefficients at -29.167 and -34.193 which 
suggest that adolescents living in the private rental housing and private 
ownership housing will acquire better academic grade (lower Form 
Position (FP) ). Meanwhile, the coefficient of PHE is positive which 
implies that students who live in public housing estate will be likely to 
lower academic result. It meets the expectation given that families living 
in PHE may be not so affluent and having relatively unstable living 
environment.  
 
Apart from other types of housing variables, the coefficient of JAA is 
estimated at -15.425 with t-statistic of -2.002. The sign of coefficient of 
JAA is negative with 95% at its significance confidence level. The result 
shows that adolescents having accommodation in job-attached buildings 
will probably achieve better academic grade in their school report card. 
This result contradicts the expectation towards job-attached 
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accommodation, but this explanation can be concluded as family 
members with secure jobs give steady social and financial support to 
teenagers. It provides stable living environment with less juvenile 
delinquency rates and families’ stability for the adolescents, especially in 
Hong Kong.  
  
In the results, both SVIEW and MVIEW fall at 95% significant level as 
referencing the t-statistics of -2.917 and -2.859 respectively and their 
signs of coefficients are negative. These results are consistent with the 
expectation described in the previous section. On the other hand, the sign 
of coefficient of TSSR is positive which meet the prediction that when 
the travelling time to the self-study room and library for the adolescents 
is shorter, their Form Positions (FP) will be lower as it is earlier for them 
to go to the self-study room at their leisure.  
 
For the NGL and MALE, the results show their signs of coefficients are 
both positive. The result of MALE falls within the expectation that the 
academic performance of boys is normally weaker then counterpart of 
girls because boys are usually considered to be more difficult to 
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concentrate on studying in secondary education at schools. In contrast, 
the result of NGL which is significant at 90% confidence level is 
inconsistent with the previous literatures. It means that when adolescents 
live with more generations of their family, the lower examination marks 
they can get. It is an interesting result and it can be explained that 
adolescents in Hong Kong will prefer to have a relatively carefree life 
which have less control towards their development and actions they want 
to take. By living together with only one or two generations, adolescents 
will be likely to enjoy more freedom in their lives, leading to better 
examination grade in school report card as estimated by this Model.  
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6.4.1.2 Discussion on Excluded Variables 
By using the Stepwise function of SPSS, some of the variables are 
eliminates automatically in the regression equation. The table of those 
excluded variables is as shown below. 
 
Independent Variables Beta In t-statistics Sig. 
Partial 
Correlation 
Collinearity Statistics 
Tolerance 
FEMALE .
l
 . . . .000 
ELF .003
l
 .128 .898 .005 .895 
ELM -.021
l
 -.922 .357 -.037 .941 
HSSP .017
l
 .636 .525 .026 .683 
HOS -.014
l
 -.455 .649 -.018 .486 
FLOL -.028
l
 -1.265 .206 -.051 .949 
OWNB .035
l
 1.268 .205 .051 .606 
OWNSA .002
l
 .053 .958 .002 .328 
BVIEW .028
l
 1.115 .265 .045 .720 
OWNTAB -.024
l
 -.943 .346 -.038 .744 
Table 9 : Summary of the excluded variables in Model 1 
 
In the above table, it shows that the correlation between floor level 
(FLOL) and the academic result of adolescents does not exist 
significantly. Although the sign of the coefficient of FLOL is same as the 
expectation stated, the absolute t-value is comparatively small. Therefore, 
the idea that the air circulation and noise effect have considerable impact 
on the academic grade of students cannot stand.  
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In different types of housing variables in Model 1, HOS and HSSP show 
insignificant relationship to the dependent variables which have t-value 
of -0.455 and 0.636. This is consistent with the expectation that no 
specific signs of HSSP and HOS are shown significantly in the Model 
which mean their correlations to the Form Position (FP) of students do 
not demonstrably exist.  
 
Moreover, from the analysis, the availability of an own room (OWNB) 
and its saleable area (OWNSA) do not affect the form position of 
adolescents significantly. This contradicts the expectation that having an 
own bedroom is a way to enhance the academic grade of adolescents. 
However, explanation can be given that adolescent living in his/her own 
room may not merely concentrate on studying. In contrast with the result 
of availability of Sea view (SVIEW) and Mountain View (MVIEW), 
BVIEW provides fairly significant statistics in its correlation to the 
student’s Form Position. Although it falls into expectation that its sign of 
partial coefficient is positive, the relationship does not exist significantly 
and it is understandable that adolescents living in their rooms with the 
windows facing the building views feel stressed and thus resulting in 
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lower academic performance. Apart from BVIEW, OWNTAB also shows 
no significance correlation in the model by its t-statistics of -0.943. 
OWNTAB and BVIEW are established under my own prediction and 
results suggest that it is insignificant to examine the relationship between 
these two variables and Form Position of students.    
 
Apart from that, the analysis also shows the education level of parents 
have no significant effect on the academic performance of adolescents. 
Parents have less communication with their children and have long 
working hours, resulting in reducing the impact on adolescents, 
especially for their academic education. Meanwhile, if necessary, 
adolescents tend to attend the tutorial lessons provided by the education 
centers, but not directed taught by the parents. This can explain the 
insignificance result given by the regression analysis.  
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6.4.2 Empirical Result in Model 2 
For analyzing the conduct grade of Adolescents by using Stepwise 
function in regression model, the equation and the results will be 
discussed in this sub-section.  
 
Accompanying the result is the implication and analyses into different 
statistics of the independent variables showing the degree of significance. 
The results of each variable will be taken a look in depth so that the 
impact on the conduct of adolescents can be examined  
 
The Equation 2: 
CG = a1 + b1SAF + b2NUMP + b3AOP + b4FLOL + b5PRH + b6POH + 
b7PHE + b8HSSP + b9HOS + b10JAA + b11OWNSA + b12OWNB + 
b13SVIEW + b14BVIEW + b15MVIEW + b16OWNTAB + b17TSSR + 
b18NGL + b19ELF + b20ELM + b21MALE + b22FEMALE + ε2 
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The result is summarized in the following table. 
 
Dependent Variable:CG         
Method: Ordinary Least Square 
  
  
Sample: 633       
Independen Variable Coefficient  Std. Error t-statistic  Prob. 
(Constant) 1.398 .191 7.326 .000 
TSSR*** .016 .003 6.132 .000 
POH*** -.369 .080 -4.621 .000 
NUMP*** .161 .025 6.551 .000 
PHE*** .251 .069 3.624 .000 
MALE*** .363 .053 6.891 .000 
OWNSA* -.001 .000 -2.463 .014 
ELM*** -.105 .026 -4.083 .000 
NGL** .163 .053 3.084 .002 
PRH** -.244 .085 -2.861 .004 
OWNTAB* -.212 .082 -2.578 .010 
 
 R Square .528 Adjusted R Square .520 
* Significance at 90% confidence Level,  ** Significance at 95% confidence Level 
*** Significance at 99% confidence Level 
Table 10 : Summary of result in Empirical Model 2 without excluded variables 
 
The table above shows the regression analysis of Model 2. The R-square
 
and adjusted R-square of Model 2 are 0.528 and 0.520. Although the 
values are lower than the counterpart in Model 1, they show that about 
52% of the changes with the Conduct Grade of adolescents can be 
explained by the independent variables. Overall, the explanatory power 
of this Model 2 is not weak compared to normal regression analysis 
employed by other researches. 
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6.4.2.1 Implications and Analysis in Model 2 
The Conduct Grade (CG) is widely considered to be a simple benchmark 
to measure the behavior of adolescents. It is surprising that the sign of 
coefficient of NUMP is shown to be positive in above table and this 
contradicts the sign predicted. This means if adolescents live together 
with more people, their conduct grade will be lower. Nevertheless, this 
result can be explained by the studies in 1999 by Evans, Maxwell & 
Hartthat, with more family members living together, parents will tend to 
give little response and have less communication with their children, 
leading to some violence behavior developed during their growth. 
 
Apart from the NUMP, PRH and POH also give a significant result 
statistically by t-statistics of -2.861 and -4.621 respectively. Not 
surprisingly, their signs of coefficients are negative which are expected in 
previous section. This shows that living in private housing, regardless of 
ownership or rental types, adolescents will have better grade on conduct 
in their school report card. In contrast, under the result provided in the 
above table, PHE has a positive sign of coefficients and it is significant at 
99% level statistically. This is inconsistent with the prediction and there 
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are many reasons for that warp, with the relatively mediocre quality on 
neighborhood being the major ones. Public Housing Estate in Hong 
Kong is considered to be an estate with a mix of different kinds of people 
living there, but mostly low-income group with lower education level. 
This influences the behavior of the adolescents and their conduct grade is 
then reduced to a certain extent.   
 
For the coefficient of TSSR, its sign is positive which meets the 
prediction made in previous section and the impact by TSSR on the 
conduct grade of adolescents is statistically significant by referencing the 
t-statistics of 6.132. This suggests that longer travelling time to the 
self-study room has negative effect to the conduct of students as their 
motivation will be reduced if the nearest self-study room is very far away. 
Meanwhile, the signs of coefficients of OWNTAB and OWNSA are both 
negative and they are both significant statistically at 90% confidence 
level by referencing the t-value of -2.578 and -2.463. The outcome of 
OWNSA is out of expectation as predicted before in the Model. It shows 
that when the adolescents occupy larger space in their own room, higher 
conduct grade is achieved. One of the reasons is that adolescents having a 
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larger own room may be happier as they have more freedom over their 
space and they are free to express their emotion in their room compared 
to the counterparts who own a smaller room.  
 
Lastly, the coefficient of NGL is 0.163 while its t-statistic is 3.084 and 
that means it is statistically significant. The result indicates that more 
generations living together will probably lead to the lower conduct grade 
achieved by the students. This says the opposite to the expected signs. 
From my point of views, one of the reasons is that adolescents are likely 
to pursue freedom and long for independence. Living with more 
generations gives adolescents more pressure and control over their lives. 
As a result, behaviors and endurance usually get worse as they prefer to 
be aggressive.  
 
Apart from the NGL, the coefficient of MALE and ELM are 6.891 and 
-4.083 and they are both significantly at 99% confidence Level. The 
results are consistent with the previous signs of expectation.  
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6.4.2.2 Discussion on Excluded Variables 
As mentioned, the Stepwise function of SPSS software will exempt some 
of the variables from the Model 2. All excluded variables are listed 
below: 
 
Independent Variables Beta In t-statistics Sig. Partial Correlation 
Collinearity Statistics 
Tolerance 
FEMALE .
j
 . . . .000 
ELF .012
j
 .333 .739 .013 .549 
HSSP .042
j
 1.311 .190 .053 .732 
HOS -.032
j
 -.869 .385 -.035 .561 
JAA -.009
j
 -.312 .755 -.013 .895 
FLOL -.023
j
 -.831 .406 -.033 .973 
SAF -.027
j
 -.727 .468 -.029 .563 
AOP -.016
j
 -.388 .698 -.016 .456 
OWNB .046
j
 1.021 .308 .041 .368 
BVIEW .052
j
 1.760 .079 .070 .856 
SVIEW -.055
j
 -1.523 .128 -.061 .587 
MVIEW -.008
j
 -.242 .809 -.010 .756 
Table 11 : Summary of the excluded variables in Model 2 
 
 
In the table, SAF and AOP are expressed to be insignificant statistically 
in the model 2 and they are related to the crowding effect. The table 
indicates that the saleable area of accommodation does not have 
significant impact on the conduct grade of adolescents. Meanwhile, 
FLOL is shown to be insignificant which is consistent with the previous 
expectation.  
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Asides from that, OWNB, and other variables for window views are 
considered to be insignificant so this implies whether adolescents own a 
room and what their windows of their room faces do not influence their 
conduct grade.  
 
For the variables in types of housing, JAA, HSSP and HOS are 
considered to be insignificant statistically as indicated in the above tables. 
This matches the predication as living in housing under Home Ownership 
Scheme, Housing Society Subsidized Sale Flat and Job-attached 
accommodation which are three special types of housing in Hong Kong 
do not patently affect the behavioral and conduct development of 
adolescents. No special labeling of these three types of housing will be 
one of the reasons for this result as those physical environments of the 
housing types are more generalized.  
 
Besides the aforementioned variables, some of the variables like 
FEMALE and ELF are also to be excluded in the Model. The traditional 
thought that girls are usually being more polite and more mature in 
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behavioral development may not be totally affirmable. For the ELF, it is 
insignificant statistically in referencing the t-statistics of 0.333. One of 
the reasons the education level of fathers has little effect on their 
children’s conduct grade is that fathers spend less time on educating and 
communication with their children compared to their mothers so the 
results in these areas of Model 2 are understandable.  
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Chapter Seven  
 
7. Conclusion 
The objective of this study is to investigate the relationship between the 
adolescents’ academic and conduct performance at school and the home 
environment by employing the Model 1 and 2. Apart from that, the 
regression analysis is used so as to confirm five hypotheses stated in 
Chapter 3.  
 
To sum up, four out of five hypotheses are confirmed in this study, for 
the hypothesis that “the crowding effect in the flats has a negative impact 
on the development of the adolescents” is rejected in both Model 1 and 2.   
 
In this chapter, the findings of this study are summarized. Meanwhile, the 
limitations in this dissertation as well as the suggestion for further studies 
are provided with reasons.  
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7.1 Summary of Findings 
For the analysis by using multiple linear regression models, Twenty-two 
independent variables are imported in both empirical model 1 and 2. 
Twelve and ten variables are shown to be statistically significant in 
model 1 and 2 respectively. 
 
In the first place, from the findings of empirical results in this study, it 
reveals that the impact of crowding effect on the academic performance 
and conduct grade of adolescents at school is insignificant. Meanwhile, it 
suggests that floor level of flat will not influence the adolescent’s overall 
development in both empirical model 1 and 2. 
 
Moreover, the findings show that the types of housing do have an effect 
on the academic and conduct grade of adolescents at school. Adolescents 
living in private buildings tend to achieve higher academic grade and 
better conduct grade whereas living in public housing estate will have a 
negative effect on their overall development patently. It echoed with the 
previous literatures in other countries which provided that the 
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homeownership of housing will affect the children’s educational 
performance. 
 
This study also reveals some interesting results showing that the 
education level of mothers has larger effect on adolescents’ development 
outcome than the counterpart of fathers and that girls perform better at 
academic and conduct performance than boys generally. 
  
There are four implications that can be concluded in this study. Firstly, 
the physical environment of accommodation in Hong Kong does affect 
the academic and conduct performances of adolescents. Second, the 
crowding effect at home has no significant impact on the development of 
adolescents, but merely to certain extent. Thirdly, the types of housing 
constitute an important factor to the adolescents’ achievement. Not only 
do types of housing affect adolescents’ academic performance, but also 
influence adolescents’ behavioral development and conduct achievement. 
Lastly, the number of generations that the adolescents live together with 
has negative impact on the adolescents’ conduct and academic 
achievement at school and thus, affects their development outcome. 
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To sum up, urban planners, architects and surveyors should pay more 
attention to development of adolescents, for planning decisions will 
seriously affect adolescents’ development outcomes. For example, with 
libraries and self-study rooms situated near to residential buildings, 
adolescents living there will achieve better academic grade to a certain 
extent. Planners should not only consider the macro economic factors for 
the sake of Hong Kong’s prosperity as a whole, but also concern the 
environmental and social influence towards children, who constitute the 
future of Hong Kong. 
 
On the other hand, the result reveals that private housing tends to secure 
superior development outcomes of children while public housing does 
pose negative effect on their development. Policy makers and urban 
planners in Hong Kong should consider the social and environmental 
influence to adolescents so as to give adolescents a comfortable and 
suitable environment.  
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7.2 Limitation in this Study  
 
Standardization of Form Position and Conduct grade 
In this study, the data of form position and conduct of adolescents at 
school are collected by questionnaire through two secondary schools. 
Although two schools of the similar band and same quality in education 
are chosen for this study, their criteria for giving conduct grade may not 
be standardized and the form position which the students have may not 
concrete show their academic performance and conduct outcome in 
reality. Different standards towards the grading from different schools 
affect the reliance of this study. One of the solutions is that a large 
sample of data is collected from a secondary school which its students 
possess a large enough variation of academic and conduct performance 
so that the result can be emblematically examined. 
 
Correlation between independent variables 
Correlation exists between the independent variables. For instance, the 
types of housing may affect the availability of sea views or mountain 
views. It is unavoidable, for these kinds of correlations vary in different 
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cases. Meanwhile, by employing the data of education level of parents, 
the categories included cannot fully represent all the cases ranging from 
the primary education to the tertiary education such as High Diploma, 
Associate Degrees course. As time is limited and it is impossible to 
include all the types of educational courses in Hong Kong, so 
quantification of the education level, normally in Hong Kong, is 
employed in order to strike a balance between the time constraints and 
accuracy of the statistic model.  
 
Inadequate Sample Size 
In this study, 633 questionnaires are collected and imported in the 
regression models. It is relatively inadequate compared to other 
researches which carried in other countries. As time constraint is one of 
the problems that affects the sample size of this study. It is a must to 
choose a suitable time for visiting the secondary schools so that their 
class schedules will not be affected. Explanation of the questions shall be 
given to all the classes which are chosen to complete the questionnaires. 
As a result, time constraints lead to inadequate sample size adopted in 
this study. 
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7.3 Suggestions of Further Studies 
The main purpose in this study is to comprehend the correlation between 
the development outcome of adolescents and the physical environment of 
their accommodation. In the light of the limitations mentioned above, 
studies with larger sample size and more variables employed can be 
carried if time is available so that it can have a comprehensive 
investigation that can arouse professionals’ attention. 
 
Furthermore, as mentioned in Literature Review, school is also 
considered to be a primary environment to a teenager. Relationship 
between the school environment and the development outcome of 
teenagers is worth studying. However, special consideration should be 
placed for these kinds of studies such as the similarity of the school 
environment built in Hong Kong, different standards of academic result 
provided by different schools, to name but a few. 
 
This study reveals that types of housing in Hong Kong influence the 
overall performance of adolescents. Further studies with a deep 
investigation into the impact by different types of housing on adolescents 
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can also be carried, for some types of housing merely appear in Hong 
Kong and it is worthy of having an investigation into these impacts. 
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Appendix I – Questionnaires to the Adolescents   
 
I am a Year 3 student studying Surveying in Department of Real Estate and 
Construction in The University of Hong Kong. I am doing a dissertation 
involving the relationship between the Students' academic result and their 
home environment. 
 
Please answer the questions below (If suitable, please circle the answer/s 
that you want to choose. Two or more answers are accepted.) 
 
請回答以下問題，有些問題可以圈出你所選擇的答案（可多於一個答案） 
Part 1  
1) Personal Information 個人資料  
 
1. What is your gender? 你的性別是? 
____________________________________ 
 
2. Which form are you studying at? 你就讀那一年級? 
____________________________________ 
 
3. Which district do you live? (Example, Diamond Hill)  你住在那一區？ (例子, 
鑽石山) 
____________________________________ 
 
4. What was your conduct grade last academic year?   在去學年，你最後成績表
中的操行分是？ 
____________________________________ 
 
5. What was your position in form last year?   在去學年，你的全級名次是？ 
____________________________________ 
 
六至八題請圈出正確答案 Please circle your answer(s) 
6. What is the education level of your father?   你父親的教育程度是？  
a) 未受教育／學前教育 No schooling/Pre-primary   b) 小學 Primary 
c) 中學 Secondary (F.1-F.5)         d) 預科 Sixth Form (F.6-F.7) 
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e) 專上教育 Post-secondary        f) 學士學位課程 Bachelor’s Degree course 
g) 碩士/博士學位課程 Master’s, Doctor’s Degree Course  
 
7. What is the education level of your mother?   你母親的教育程度是？  
a) 未受教育／學前教育 No schooling/Pre-primary   b) 小學 Primary 
c) 中學 Secondary (F.1-F.5)         d) 預科 Sixth Form (F.6-F.7) 
e) 專上教育 Post-secondary        f) 學士學位課程 Bachelor’s Degree course 
g) 碩士/博士學位課程 Master’s, Doctor’s Degree Course 
 
8. What is the working status of your parents?  你父母的職業是? 
a) 農業及漁業 Agriculture and fishing    b) 採礦及採石業 Mining and quarrying 
c) 製造業 Manufacturing  e) 電力、燃氣及水務業Electricity, gas and water 
f) 建造業 Construction  g) 運輸、倉庫及通訊業 Transport, storage and communications 
h) 批發、零售、進出口貿易、飲食及酒店業   Wholesale, retail and import/export trades, 
restaurants and hotels 
i) 金融、保險、地產及商用服務業 Financing, insurance, real estate and business services 
j) 社區、社會及個人服務業 Community, social and personal services    k) 其他 _______ 
 
9.  ____________ 
? ________________ 
  
a.5 ______( ), b. 5-18 ____( ), c.18-55 _____( ), d.55
_____( ) 
      a. __________( ), b. ___________( ) 
  a. _____( ), b. / ______( ), c. _______( ) 
 
 
2) 住宅的特性 Characteristics of Residential Flat 
 
1. What is the type of your accommodation?  你住在以下那一類的房屋?  
a) Private Rental Housing 私人出租房屋   b) Private Housing 私人樓宇 
c) Public Housing Estate 公共屋村       d) Housing Society Subsidized Sale Flat 房協資助出
售單位 
e) Housing under HOS 居者有其屋       f) Job-attached accommodation 員工宿舍 
 
2. Which Floors do you live in? 你住在那一層? 
____________________________________ 
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3. What is the Saleable Area (SA) of the flat that you are living in? (stated in square 
feet unit) 你的居所的實用面積是? (單位以呎來表示) 
 ____________________________________ 
 
4. Do you have your Own Room? 你擁有自己的房間嗎? 
____________________________________ 
 
4.1 If yes, what is the Saleable Area of your own room?   
如有自己的房間，你的房間的實用面積是多少? 
____________________________________ 
 
 
 
4.2 If yes, what is the window of your own room facing?  
如有自己的房間，你的房間的窗口面向是什麼？ 
a) Building View 樓景    b) Sea View 海景    c) Mountain View 山景 
 
4.3 If no, do you have your own table/desk? 
如沒有自己的房間，你擁有自己的書桌嗎？ 
____________________________________ 
 
5. How many generations that you are living together with? 你與多少代一起居住? 
____________________________________ 
 
6. Please list out the nearest self-study room from your accommodation and the 
time that you need to travel to it. 請列出距離你家最近的自修室和由家中到自修
室需要的時間. 
____________________________________ 
 
 
 
Thanks for your participation 
The End  問卷完 
 
